In this paper, I investigate the relation between stock repurchases and distribution, investment, capital structure, corporate control, and compensation policies over the 1977 to 1996 period. I allow the significance of each motive to change over time to account for adjustments in the percentage of firms influenced by each motive. I find that, throughout the sample period, firms repurchase stock to take advantage of potential undervaluation and, in many periods, to distribute excess capital. However, firms also repurchase stock during certain periods to alter their leverage ratio, fend off takeovers, and counter the dilution effects of stock options.
Introduction
Why do firms repurchase stock? Jensen (1986) states that firms repurchase stock to distribute excess cash flow. Stephens and Weisbach (1998) find a positive relation between repurchases and levels of cash flow, which supports this hypothesis. Stephens and Weisbach also show that repurchase activity is negatively correlated with prior stock returns, indicating that firms repurchase stock when their stock prices are perceived as undervalued. This result agrees with Vermaelen's (1981) findings that firms repurchase stock to signal undervaluation. Thus, firms repurchase stock when they are undervalued and have the excess cash to distribute. However, these are not the only motives for repurchasing. Bagwell and Shoven (1988) and Opler and Titman (1996) discuss and show the impact repurchasing stock has on leverage. The results of these papers show that firms may repurchase stock to increase their leverage ratio. Bagwell (1991) explains how repurchases are used to fend off unwanted takeover attempts and Jolls (1996) and Fenn and Liang (1997) illustrate that firms use repurchases to counter the dilution effects of employee and management stock options.
Clearly, firms may repurchase stock for many reasons. The decision to repurchase stock is therefore impacted by the firm's distribution, investment, capital structure, corporate control, and compensation policies. Many papers examine how these corporate decisions influence the decision to repurchase. However, most studies focus on one or two motives. By focusing on only a few motives researchers limit the findings by: 1) ignoring other potential motives that may significantly influence the repurchase decision; and 2) ignoring the relation between these hypotheses and allowing for the possibility that firms will only repurchase stock if multiple criteria are met. For instance, many papers focus on firms' distribution policy and the choice between repurchases and dividends. However, distribution policy is only one of the influences on firms' decision to repurchase. Other studies consider the relation between repurchasing stock and a few of these corporate policies, but no one study investigates all of these motives to repurchase stock. In this paper, I investigate each of the hypotheses discussed above to understand why firms repurchase stock and how these motives interrelate.
I test each of the previously mentioned hypotheses by examining firms' actual repurchases in individual censored regression models for each year between 1977 and 1996 to allow the coefficients and intercept to vary by year.
i If the model is constrained such that the coefficients are constant, then the tests may not detect the significance of time-varying factors, which influence firms' motives for repurchasing. Many of the potential motives for repurchasing stock may influence a large fraction of firms during one time period but only a small fraction during another period. For instance, the use of management stock options increased in the late 1980s and early 1990s. If firms repurchase stock, in part, to counter the dilution effects of stock options, then we may expect the impact of this motive to increase in this period. Also, the threat of a takeover may be strong for a larger percentage of firms during periods of peak merger activity. Thus, more firms will repurchase stock to fend off takeover attempts during these periods. The fraction of firms influenced by other motives may change for similar reasons. It is therefore imperative to allow motives to move in and out of significance over the sample period. This paper expands our understanding of why firms repurchase stock, by examining a thorough list of the motives to repurchase and by allowing the impact of firms' motives to change over time.
The results show that firms repurchase stock to take advantage of potential undervaluation throughout the sample period. This result is somewhat surprising since large firms are the dominant repurchasers and, according to Vermaelen (1981) , are therefore less likely to be misvalued. However, the relation between valuation and repurchasing is consistent with other studies such as Stephens and Weisbach (1998) . Firms also repurchase stock in many sample periods to distribute excess capital and alter leverage ratios. However, repurchases are not a replacement for dividends since repurchasing firms do not pay lower dividends. In addition to these three motives, firms also repurchase stock to fend off takeovers and counter the dilution effects of stock options in limited sub-periods. During the mid-1980s, firms are more likely to repurchase stock to fend off takeover attempts. This period coincides with an active takeover market and it is likely that a larger percentage of firms were threatened by unwanted takeover attempts and used antitakeover measures. Firms also repurchase stock to counter the dilution effects of stock options during the late-1980s and early 1990s. During this period, the use of management stock options increased and thus more firms may prefer repurchases to dividends.
The remainder of the paper is organized as follows. Section 1 discusses firms' potential motives for stock repurchases. Section 2 specifies the methods used to test the hypotheses. Section 3 describes the data. Section 4 presents the results. Section 5 concludes the paper.
Motives for Stock Repurchases
There are several reasons a firm may repurchase stock. It is therefore important to consider all motives when investigating why firms repurchase stock. In the following section, I
discuss each of the motives examined in this paper.
Excess Capital Hypothesis: Repurchases and Distribution policy
When a firm's capital exceeds its investment opportunities, the firm can either retain the excess cash or distribute it to shareholders [Easterbrook (1984) and Jensen (1986) ]. Repurchasing stock, like paying dividends, is one method to distribute excess capital to shareholders. A repurchase may be preferred to dividends for two reasons. First, in open market repurchases (the most prevalent type), the firm does not have a commitment to repurchase. Additionally, unlike a dividend, there is no expectation that the distribution will recur on a regular basis. Thus, a repurchase is a more flexible means of distributing capital since a penalty is incurred if dividends are subsequently reduced [Bajaj and Vijh (1990) , Kaplan and Reishus (1990) , and Denis, Denis and Sarin (1994) ]. Firms may therefore choose to repurchase to distribute excess capital. We expect firms with high levels of excess cash or cash flow to repurchase stock.
ii Stock repurchases may also be preferred over dividends as a means of distribution due to the personal tax rate advantage of capital gains. This tax advantage of stock repurchases exists because capital gains are often taxed at a lower rate than dividend income, only the portion of the repurchase that is a capital gain is taxed, and investors can defer the capital gains tax until they realize the gain and sell their stock. In 1986, the government increased the capital gains tax rate to phase out the capital gains tax preference. If dividends and repurchases are substitutes, this regulatory change should cause the volume of repurchases to decrease subsequent to the implementation of the change. Additionally, if repurchases and dividends are substitutes, then stock repurchases should be negatively related to a firm's dividend payout ratio.
Undervaluation Hypothesis: Repurchases and Investment policy
Stock repurchases offer flexibility not only in the choice to distribute excess funds but also when to distribute these funds. This flexibility in timing is beneficial because firms can wait to repurchase until the stock price is undervalued.
iii The undervaluation hypothesis is based on the premise that information asymmetry between insiders and shareholders may cause a firm to be misvalued. If insiders believe that the stock is undervalued, the firm may repurchase stock as a signal to the market or to invest in its own stock and acquire mispriced shares. According to this hypothesis, the market interprets the action as an indication that the stock is undervalued. iv The positive stock price reaction at the announcement of a stock repurchase program should correct the misvaluation [Vermaelen (1981) , Dann (1981) , and Comment and Jarell (1991) ]. Ikenberry, Lakonishok and Vermaelen (1995) show that this increase may not be sufficient to correct the price since repurchasing firms, particularly low market to book firms, earn a positive abnormal return during the four years subsequent to the announcement. The amount of information available and the accuracy of the valuation of firms by the market can affect firms' repurchase decisions.
Optimal Leverage Ratio Hypothesis: Repurchases and Capital Structure policy
In section 1.1, I explain how repurchases can be used to distribute excess funds to shareholders.
When the firm distributes this capital, it reduces its equity and increases its leverage ratio. Assuming that an optimal leverage ratio exists, firms may use a stock repurchase to achieve this target ratio [Bagwell and Shoven (1988) and Opler and Titman (1996) ]. v A firm is therefore more likely to repurchase stock if its leverage ratio is below its target leverage ratio. Thus, a firm's capital structure will affect its decision to repurchase.
Management Incentive Hypothesis: Repurchases and Compensation policy
By absorbing equity, a stock repurchase not only alters the firms' leverage ratio, but it also allows the manager of the firm to distribute cash without diluting the per share value of the stock.
Preserving the stock price may be of particular interest when management holds stock options. Thus, stock options encourage managers to substitute repurchases for dividends since repurchases do not dilute the per share value of the firm and the shares provided to managers when they exercise options are often from treasury stock [Jolls (1996) , Dunsby (1994), and Fenn and Liang (1997) ].
vi A firm that compensates its executives with a large number of stock options may find it beneficial to repurchase stock.
Takeover deterrence hypothesis: Repurchases and corporate control
Each of the previously discussed hypotheses relate the decision to repurchase to an internal company decision that impacts the firm and its investors. However, repurchases may also impact the relationship between the firm and outside parties. Bagwell (1992) , Brown and Ryngaert (1991) and Hodrick (1996) and Weisbach (1998) , these data overstate stock repurchases because they include: 1) conversions of class A, class B, and special stock into common stock; 2) conversions of preferred stock into common stock; 3) purchases of treasury stock; 4) retirement or redemption of common stock; 5) retirement of preferred stock; and 6) retirement or redemption of redeemable preferred stock. In this paper, I am only interested in item 3, purchase of treasury stock. I therefore reduce Purchase of Stock for year t by any decrease in preferred stock that occurs between t-1 and t. This removes items 2, 5, and 6. The resulting item may still be overstated by the amount of class A, class B, and special stock converted into common stock and the amount of retired common stock. However, the frequency of these events is much less than that of stock repurchases. I further screen stock repurchases by setting repurchases equal to zero for any firm that does not repurchase at least 1% of its market value of equity.
x It is possible that some methods of repurchasing may be preferred to others depending on the firm's motives to repurchase. xi I therefore examine all stock repurchases, regardless of the method used. The sample will inevitably be dominated by open market repurchases but by broadening the types of repurchases I examine, I am better able to test why firms repurchase stock.
The first hypothesis I examine is the excess capital hypothesis. If firms repurchase stock to distribute excess capital, then stock repurchases are positively related to firms' cash in excess of investment opportunities. To test this hypothesis, I include CASH and CASHFLOW, the ratio of cash and equivalents to total assets at the end of the year prior to the repurchase and the ratio of net income before taxes plus depreciation and changes in deferred taxes and other deferred charges to total assets at the end of the year prior to the repurchase, respectively. If the need to distribute excess capital significantly affects a firm's repurchase decision, then CASH and CASHFLOW will be positively related to the decision to repurchase and the level of stock repurchases, holding investment opportunities constant. I control for a firm's investment opportunities by including MKBK, the market value of equity plus debt to the book value of assets at the end of the year prior to the repurchase. Further, if firms repurchase stock as a substitute for dividends to reduce their investors' tax burden, then low dividend paying firms are more likely to repurchase stock. I include PAYOUT, the ratio of cash dividends paid to net income in the year prior to the repurchase, in the analysis to determine if repurchasing firms pay
The undervaluation hypothesis predicts that firms repurchase stock when their stock price is lower than its true value. This hypothesis is based on the premise that managers are better informed than the market about the true value of the firm. Thus, firms that repurchase stock are characterized by a high degree of information asymmetry. According to Vermaelen (1981) , information asymmetry may be more prominent in small firms because these firms are less covered by analysts and the popular press. Thus, small firms are more likely to be misvalued and more likely to repurchase stock. I include firm size as a proxy for information asymmetry. xiii I measure firm size by the natural log of total assets at the end of the year prior to the repurchase (lnASST). Information asymmetry is a necessary condition for a firm to be misvalued. However, it is not a sufficient condition. In the case of undervaluation, a firm must also have a stock price less than its true value. It is, of course, impossible to determine with certainty if a firm is undervalued. One indication of undervaluation is a history of low returns. Haugen (1995) reports a graph from an early version of Ikenberry, Lakonishok, and Vermaelen (1995) that shows that the erosion in the stock performance of repurchasing firms is concentrated in the year prior to the repurchase announcement. I therefore include RETURN, the value-weighted, market-adjusted stock return in the calendar year prior to the repurchase to measure misvaluation. xiv Since historical return is a backward looking measure of valuation, it may not detect current misvaluations. Lakonishok, Shleifer, and Vishny (1994) and Ikenberry, Lakonishok, and Vermaelen (1995) show that firms with low market to book ratios earn abnormal returns in subsequent periods. Thus, MKBK may indicate a firm's potential for undervaluation. This interpretation, of course, assumes that the abnormal performance of value stocks is due to misvaluation rather than miscalculation of expected returns or statistical anomalies. xv A negative coefficient on MKBK may indicate that a firm repurchases stock to take advantage of the misvaluation.
The optimal leverage ratio hypothesis predicts that firms repurchase stock when their leverage ratio is less than their target leverage ratio. I estimate a firm's leverage ratio as the ratio of net debt (debt minus cash and equivalents) to total assets. I use net leverage to control for the relation between excess cash and target leverage ratios. If companies have excess cash, their leverage ratio is most likely above their target. I repeat all tests presented in this paper using total debt to assets and find no qualitative difference in the results. I estimate a firm's target leverage ratio as the median net debt to asset ratio of all firms with the same two digit SIC code. xvi LEVER, the difference between a firm's net debt to asset ratio in the year prior to the repurchase and the firm's target net leverage ratio, is included in the analysis to test if firms repurchase stock when their leverage ratios are less than their target. If the optimal leverage ratio hypothesis significantly affects a firm's decision to repurchase stock, then LEVER will be lower for repurchasing firms than for non-repurchasing firms and the coefficient on this variable will be negative.
Data to test the last two hypotheses is limited; thus, I am only able to test the hypotheses in the later sample years. The takeover deterrence hypothesis predicts that firms use repurchases to fend off potential takeover attempts. I include TAKEOVER, a dummy variable equal to one if the firm is the object of a takeover attempt or if there is a rumor of a potential threat of a takeover attempt in either the year prior to or the year of the repurchase to test this hypothesis. These data are available after 1981.
The management incentive hypothesis predicts that firms with more outstanding stock options will repurchase stock. I include OPTIONS, the percentage of shares outstanding held in reserve to cover stock options to test this hypothesis. This variable includes shares reserved for employee (non-manager) stock options and therefore may over state the use of managerial stock options. However, these data are highly correlated with firms' use of managerial stock options [Fenn and Liang (1997) ].
Sample and Data Description
The sample consists of all firms listed on Compustat and CRSP in any year between 1977 and 1996. I exclude financial institutions, public utilities, and transportation companies (one digit SIC code of 6 or 4, respectively) since these firms were regulated during the sample period and their motives for repurchasing stock may differ from non-regulated firms' motives. Stock price, stock returns, and market returns data are from the Center for Research in Security Prices (CRSP) and accounting and shares held in reserve for options data are from Compustat. Takeover attempts and rumors of potential takeovers are from Security Data Corporation's Merger and Acquisition database. Table 1 . Additionally, the trend in the number of firms repurchasing stock is similar to that in Grullon (1997) .
Though the number of firms and volume of repurchases vary over time, the ratio of repurchases to market value of equity is relatively stable. These results imply that stock repurchase waves may be driven by an increase in the total number of firms repurchasing stock and an increase in the proportion of large firms repurchasing stock. This change in the composition of repurchasing firms is further illustrated in Figure 2 . Figure 2 divides each year of observations into quintiles by firm size and illustrates the breakdown of the percentage of firms repurchasing stock. The quintiles are defined by dividing all firms on Compustat that are not in the financial, utility, or transportation industries into quintiles based on total assets. Each sample firm's total assets at t-1 is compared to these five groups and placed in the appropriate quintile. It is apparent from this graph that large firms substantially increased their repurchasing activity in the mid-1980s. In contrast, the percentage of small firms repurchasing stock either remained stable or decreased. Additionally, a comparison of Figures 1 and 2 illustrate that the pattern of large firms repurchasing stock is more representative of the pattern of the dollar volume of stock repurchases. As illustrated in Figure 1 and Table 1 , the volume of stock repurchases is low in the early 1980s, surges in 1984 and 1985, and declines in 1986 . It remains at a historically high level in the late 1980s and increases in 1995 and 1996. It does not appear that these changes can be explained by the changes in the tax law.
xviii Table 2 also details the mean TAKEOVER, which is equivalent to the percentage of sample firms that were subsequently the object of a takeover attempt or of a rumor of a potential takeover attempt. It shows that in four years during the mid-1980s, a significantly higher percentage of repurchasing firms are potential takeover targets than non-repurchasing firms, which indicates that the threat of a takeover may influence firms' decisions to repurchase stock. xix Finally, the repurchasing firms' use of stock options, OPTIONS, is not greater than that of non-repurchasers in most years for which data is available.
In summary, the statistics presented in Table 2 indicate that repurchasing firms have greater excess capital and lower leverage than non-repurchasing firms and may be undervalued by investors.
They are also more likely to be threatened by takeovers, particularly in the mid-1980s. They do not pay lower dividends, have less information asymmetry, or have lower stock returns in the years prior to the repurchase. Thus, these statistics support the excess capital, the optimal leverage, the undervaluation and the takeover deterrence hypotheses. Since the motives are not mutually exclusive and multiple motives are significant, it is possible that firms repurchase stock for several reasons. For example, a firm may wish to fend off an unwanted takeover attempt; however, it is only willing to repurchase stock if it has the excess capital to fund the repurchase and its leverage ratio is below its target. Alternatively, firms may repurchase to distribute excess capital buy only do so during periods when the company can take advantage of potential stock price undervaluation. Thus, it is not necessary to distinguish between hypotheses but it is more important to understand the set of hypotheses that explain firms' motives.
Because many of the hypotheses are related, it is difficult to discern which hypotheses influence the repurchase decision in a univariate setting. In the next section, I jointly test the hypotheses in multiple variable censored regressions. These results are presented in Section 4.
Results
The results from estimating Tobit model (1) are presented in Table 3 and support the inferences drawn from the summary statistics. Firms repurchase stock when they are potentially undervalued, as evidenced by the negative and significant coefficient on MKBK. This result is not surprising given the popular press' attention to this motive for repurchasing and the long run abnormal return experienced by many firms after a stock repurchase [Ikenberry, Lakonishok, and Vermaelen (1995) ]. However, the result is unexpected since the coefficient on LNASST is positive and significant after 1984, indicating that large firms are more likely to repurchase stock. If size and information availability are positively correlated, then large firms are less likely to be misvalued. Thus, the conjunction of these two results
illustrates that large firms may also be misvalued and use stock repurchases to take advantage of possible undervaluation. Conversely, the coefficient on RETURN is seldom negative and significant. This result differs from Stephens and Weisbach (1998) who show that firms repurchase stock after a period of negative stock performance. However, Stephens and Weisbach track repurchases quarterly and look at the return in the quarter prior to the repurchase. The difference in the period used to measure return may explain the lack of significance of the coefficient on RETURN in this paper.
Firms also repurchase stock to distribute excess capital, increase their net leverage, fend off takeover attempts, and counter the dilution effects of stock options. The results presented in Table 3 show that firms repurchase stock to distribute excess capital since the coefficients on either CASH or CASHFLOW are positive and significant in many of the sample years, controlling for investment opportunities. However, repurchasing firms do not have lower payout ratios, indicating that repurchases do not replace dividends and that the tax benefit of repurchases does not cause firms to repurchase stock.
The relation between repurchasing and excess capital also impacts the firms' net leverage ratio. I further investigate how leverage impacts the decision to repurchase by including LEVER in the analysis. If a firm's net leverage ratio is lower than its target, then it may repurchase to increase leverage. The results in Table 3 indicate that firms repurchase to adjust leverage in every year after 1987.
Firms also repurchase stock to fend off takeover attempts in many of the years that coincide with peak merger periods. During the mid-to late-1980s, the merger market was very active; thus, more firms were threatened by unwanted takeover attempts. The use of antitakeover measures grew during this time.
Based on the results in Table 3 , a greater percentage of firms repurchase stock to fend off takeovers during the mid-to late-1980s and some periods in the 1990s. These results show that repurchasing to take advantage of undervaluation is the most consistently significant motive for repurchasing stock over the sample period; however, it is only one of the significant motives for repurchasing. Thus, many factors influence the decision to repurchase stock. A firm may repurchase for only one of these reasons or it may repurchase only when multiple criteria are met. For instance, a firm may repurchase stock for any of the previously stated reasons but will choose to distribute when the stock price is more likely to be undervalued. In this case, the firm considers multiple motives before deciding to repurchases. Similar stories can be told with other hypotheses.
The results presented in Table 3 illustrate the importance of examining several motives for repurchasing stock. Table 3 analyzes the statistical significance of these hypotheses. However, the coefficients of a Tobit model do not indicate the marginal effects of each variable and are therefore difficult to interpret. To examine the economic significance of each hypothesis, I transform each coefficient using the following formula:
where β is the coefficient of X from model (1), σ is the standard deviation of REP, and φ is the standard normal cumulative density function.
xxii These transformed coefficients allow for comparisons across years. The marginal effects are evaluated holding each variable constant at its median and can be interpreted in two ways. First, each variable affects the conditional mean of REP i in the positive part of the distribution, where firms repurchase stock, and second, each affects the probability that the observation will fall in that part of the distribution. The marginal effects of each variable are presented in Table 4 . Comparing the marginal effects of each variable and considering the medians presented in Table 2 , the market to book ratio, cashflow, size and use of options have the greatest economic impact on the decision to repurchase. Thus, changes in firms' valuation, excess capital and compensation would result in large increases in the probability of a repurchase. The firm's leverage relative to its target and the probability of a takeover attempt have minor effects on its decision to repurchase stock. So, though these motives influence the decision to repurchase, decreases in a firm's leverage ratio relative to its target or increases in the probability of a takeover attempt have little effect on the probability of a stock repurchase.
Conclusion
According to finance theory and previous empirical findings, the decision to repurchase stock may be related to distribution, investment, capital structure, corporate control, or compensation policies. Several papers investigate a subset of these hypotheses; however, no paper simultaneously analyzes all of the motives to repurchase stock. In this paper, I examine how each of these corporate policies impacts the decision to repurchase over the 1977 to 1996 period. I allow the significance of each motive to change over time since many motives may influence a larger percentage of firms in only certain time periods. I find that throughout the sample period firms repurchase stock to take advantage of potential undervaluation and in many periods to distribute excess capital. However, repurchases do not replace dividends. Firms also repurchase stock during certain periods to alter their leverage ratio, fend off takeovers, and counter the dilution effects of stock options. Table 2 Summary statistics of variables of repurchasing and non-repurchasing firms Table 2 details the medians of lnASST, the log of total assets at t-1 in millions and CPI adjusted to 1993 dollars; CASHFLOW, income before taxes plus depreciation and changes in deferred charges divided by assets at t-1; CASH, cash and securities divided by assets; MKBK, the ratio of the market value of equity plus debt to book value of assets at t-1; RETURN, the one year, value-weighted, market-adjusted stock return from year end t-2 to year end t-1; PAYOUT, cash dividends paid divided by net income before extraordinary items at t-1; and LEVER, the difference between a firm's net debt (debt minus cash) to asset ratio and the median net debt to asset ratio of all firms with the same two digit SIC code at t-1 and the means of TAKEOVER, a dummy variable equal to one if a firm is the object of a takeover or a rumor of a takeover in year t-1 or t; OPTIONS, the number of shares reserved for stock options divided by the shares outstanding in year t-1. .00 *** -0.03 *** 0.04 * 0.11 ***, **, and * indicate that the repurchasers and non-repurchasers come from significantly different populations at the 1%, 5%, and 10% levels, respectively, using the Wilcoxon Rank-Sum test. Table 3 Tobit model results of stock repurchases on variables testing alternative hypotheses Table 4 Marginal Effects of Tobit Model 1 Table 4 presents the marginal effects of the coefficients presented in Table 3 . Coefficients that are statistically significant in Table   3 are presented in bold in this 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 
Year

$ / # Firms
Repurchases / # firms Dividends / # firms
Figure 2
Percentage of Firms Repurchasing Stock in each Size Quintile (as defined by Total Assets) 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 Quintile 1 (smallest) ii Brennan and Thakor (1990) and Lucas and McDonald (1996) present models in which repurchases are preferred to dividends for larger distributions.
iii Ikenberry and Vermaelen (1995) v See Harris and Raviv (1991) for a review of capital structure literature.
vi Since options do not entitle managers to dividends, managers holding a large number of options may prefer a stock repurchase to a dividend.
vii In the 1987 analysis, I also include CRASH, the 1-day, value-weighted market adjusted return on October 19, 1987, to control for firms that repurchase stock in response to the stock market crash. In the six weeks following the crash, more than twice the number of firms that announced stock repurchases between January 1987 and just prior to the crash announced stock repurchases [Netter and Mitchell (1989) ]. The coefficient on this variable is insignificant and its inclusion does not qualitatively change the results.
viii I examine the correlation of all variables and estimate univariate as well as other multiple variable specifications of the above models. These results are not presented; however, the results in the following section are robust to these alternative specifications.
ix This measure of repurchases is used in Bagwell and Shoven (1989 ), Dunsby (1994 ), Berger, Ofek, and Yermack (1996 and Opler and Titman (1996) .
x Some studies, such as Bagwell and Shoven (1988) , use 0.5% of market value as a benchmark. All analyses presented in this paper are robust to reducing the benchmark to this level or to imposing no screen.
xi There are four methods a firm may use to repurchase stock. In a fixed-price tender offer or a dutch auction tender offer, firms announce a stock repurchase and buy shares directly from shareholders. In an open market repurchase, the dominant means of repurchasing stock, firms approve a repurchase program, which provides the opportunity to repurchase stock over a specified time and buy shares on the open market. A fourth method used less frequently is to privately negotiate and repurchase stock from one or a few shareholders. This method is most often used during a threat of a takeover to repurchase stock from a possible bidder. I repeat all tests in this paper for the 1985 to 1996
period setting a firm's repurchases equal to zero if it announces a privately negotiated repurchase in year t. The results presented in this paper are unchanged, which indicate that these unique repurchases are not driving the results.
xii I further test this hypothesis by examining changes in dividends paid and ownership by taxable institutions. The inclusion of these variables provides no additional support for this hypothesis.
xiii I also examine firms' information asymmetry with the number of analysts following the stock. I do not include this variable here since the data on number of analysts following a stock is only available for less than one-half of the sample. The results presented in this paper are qualitatively unchanged if the number of analysts is used to proxy information asymmetry.
xiv All results are unchanged if the equal-weighted market index is used rather than the value weighted index.
xv It is still an open question why low market to book stocks outperform high market to book stocks. Lakonishok, Shleifer, and Vishny (1994) indicate that the abnormal performance may be due to undervaluation. However, Fama and French (1992 , 1993 , 1995 , 1996 indicate that market to book may proxy for a risk factor and therefore the abnormal performance is due to mis-estimation of expected return. Alternatively, Black (1993) explains that market to book appears to affect returns because of chance data snooping. Kothari, Shanken, and Sloan (1995) illustrate that the market to book effect may be due to data selection biases.
xvi The results are unchanged if a three digit SIC code is used rather than a two digit code.
xvii One factor that may increase the use of stock repurchases after 1982 is the adoption of regulation 10b-18.
Regulation 10b-18 clarifies the potential legal costs of a stock repurchase by defining guidelines a firm must follow to not violate the anti-manipulative provisions. After the adoption of this regulation, it is possible that firms may increase their stock repurchase activity since the threat of legal liability is reduced. Thus, this regulatory change may cause the increase in the use of repurchases in 1984. However, this regulation cannot explain the decrease in repurchase activity in the early 1990s or the increase in repurchase activity in the mid-1990s.
xviii The new capital gains tax rate of 20% became effective as of May 15, 1997. Thus, if firms whose fiscal year ends at the end of May or in June repurchased stock in 1996, then it is possible that these repurchases are motivated by the tax decrease. However, it is unlikely that the few number of firms for which this applies are driving the increase in repurchase volume in 1996.
xix Due to the increased merger activity in the 1980s, it is possible that the fluctuation in the number of firms repurchasing stock is driven solely by the increased threat of takeover. To investigate this possibility, I remove all firms from the sample that were the object of a takeover attempt or a rumor of a takeover attempt and re-examine the data presented in Table 2 and Table 3 . The results are unchanged. Both the volume of stock repurchases and the percentage of firms repurchasing stock increase in the mid-1980s, decline in the early 1990s, and rise in the mid1990s. Additionally, repurchasing firms are still significantly larger than non-repurchasing firms in the later years of the sample. All results presented in this paper hold if these firms are removed from the sample.
xx Perry and Zenner (1998) do not examine the periods earlier than 1992 due to data availability. The increased use of incentive compensation in the late-1980 and early-1990s led the SEC to increase disclosure requirements of the details of management compensation in 1992.
xxi Stock options may also be related to repurchases because when managers exercise options, the company may receive the exercise money. This may increase the firm's excess capital and alter the leverage ratio if investment opportunities are limited. Thus, the firm may repurchase to distribute the excess funds and to prevent changes in its leverage ratio.
xxii The calculation for this transformation is from Green (1990) pp. 694-696.
